Abstract. Cells generally respond to external chemical stimuli by binding interactions with proteinaceous receptors. However, in many cases this process is not structurally specific and the information can be transmitted by a general class of molecules rather than one specific structure. One such case is the plant pathogen Agrobacterium tumefaciens. A broad spectrum of simple phenolic smctures are capable of inducing oncogenetic gene transfer from pathogen to host. Consideration of the -40 different active structures have led us to propose a mechanism whereby the receptor catalyses a reaction with the signal molecule to induce a stoichiometric transmembrane signaling event. Attempts to experimentally substantiate the model have led to the development of mechanism-based inactivators and the use of radiolabeled inhibitors have made it possible to identify the receptor proteins. In addition, a subset of the active structures not only activate A. tumefaciens gene transfer but serve as growth factors for the host plant cell. It may be that the pathogen has evolved to recognize these molecules as representative of critical chemical events that control plant cell division. Our attempts to exploit the mechanistic details of this signal transduction system are discussed.
INTRODUCTION
If the field of organic chemistry can be dated to Wohler's synthesis of urea, then in just 164 years, a small fraction of the life of the lovely city of Strasbourg, natural products chemists have developed the methods enabling the structural characterization of all carbon compounds made by nature.
The technology required for the total synthesis of this seemingly unlimited array of structural architectures has also been developed. These awesome achievements, contributing greatly to our understanding of chemical bonding and structure, have now flowed into practical improvements in agriculture, the cure of human diseases, and the design and construction of new materials.
Nevertheless, our knowledge in some areas of natural products chemistry remains rudimentary; most notably in the area of function and mechanism of action of these natural products. We now face the ultimate challenge of using this understanding of molecular architecture and chemical reactivity to define the essence of living systems; the structural basis of biological recognition, chemical replication, and molecular evolution.
Excellent examples of the deficiencies in our current understanding of natural products is provided by two compounds, indole-3-acetic acid, auxin, and N6-isopentenyl adenine, a cytokinin.
These simple structures are well-known plant growth factors. Unlike animal cells where in excess of
